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4 4) JCWS"*. 
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r. nmft&^vyh5yxtf-*-ft&*^&2yrt9&zft&^^2>& 
mmx itrnm s -r > ^ h d l , miwMix km*mfl& ic & # s ffisift& 3 y 

%a'Kx\xmmM&n y yh^yxTii-* -mm^mm v < \tmMtott<Dx *v- 
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- * -m&femm v < izmmmmxizmmmmn vyh^yxx-z -&m&m 
mL<imfflgsn<Dx?v-=.y>f%m (i^sd ^ &&%ft©#£T. 

11*313 9-4 4CDV%-rtl^ia«©#k M*%^?>#e>tlfe«S:-f >tf hnT 
S©?Sffi&t^Xfcm^*£$I£ • M-rsr,i:$:#Mi:-rs^^ttziy > h 

ftmfemmL<it&iM®)m<Dx?v--y>fj3m m&m5 2) ^ w^mm.* 
hmmzn&v. mmft&ny y b^yx#-*-mm&m?z>$yA2M 
(o^Rtf/ximmm^wm^^^t^mt^^m^nvyb^y^ 

- * < immmx&nswift&zi y > h ^ * ~^mmm 
mv<imm®m<Dx?v--y>fj}& cis^53) mmm^zivyb^ 

xi,*m%mmL&&K bmmz&$iwmitn¥L. mmm&nvyb^yxtf- 
$ -ts&ZG-tz & yrti?g;<Dm&jk&/x&ftmmzmffi?2> z. t z&mt? 
z-mmsu&n v y b^yxtf-*-m&femmv< izmm^mxizmmm^ v 
yb^yxtf-* -ftmvimm l < &jm%«<z>x ?v-~y sf^m m&m 5 

4) Hiftttau y b^yxtf-#-m&*m-tz>$ysv?nz^- K-T* 

&te*mmtfm&fo±T*xmx&m%mmLfc#h: hmmz&m®mz&&i,. 
i%&ft&^vyb5yxtf-*-m&zm*z*y/*?R<Dm&R&/xi*mm 
Mzm&m&K bm®<om&t&m'Wm*zz.£zmm£?zmmm&nvy 
v^y^-tf-z -mmmmrn l < izwM®mxizmmm&n vybi?yx#-* 
-mmmmmv<i*wifflyan<Dx>7v--yyjj& (sn^ss) #\zvm 
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[0 0 14] 

£tt$&m\*. If #^4 8 — 5 6tfn^*i;frsa«tf>^ u-—> Affile J: U 

»H!3l£<E3t , t3W (»*^5 7) »*^4 8-5 6 © V>-Ttl^fS«©X 

*>^^«©»e«u<tt»3s«:«nw"r*ft« (i*«5 8) lifting 

KlMV^JX&BO^fcflfei&oT, #»J*#fc UtfM 14-2 2 ©V^tlfr 
fB^tf) # > RXtJP/X«»*« 5 7 ffi*©lSa»tt=i U > h 9 >X3K- # - 

A« (f#Jg5 9) ^ fl?a3BHS3U>h9>^>K-*-<Z>tSttXtt^<Z)#IHW 
i:btfMl4~2 2CiDV^•rtl^fB*©^>/^ 0 ^»>5:tJ ; /X»»^«5 8|B« 

[0 0 15] 

B2#J£, 9Xii2 oaB*CD*>^irK«:=i- K3-&DNASJ#Ji:Jt&-r 

mm<Dwmjj& (iM6D 9x1*2 ofi*i©*>A*jPt«:=i- 

K-T £ D N A X t* R N A CD T >^ iz > * ^<D£gB X ^ & £ T ;i/ V J\ 4 V 

/Xti»#^2 8-3 3©v>^ti^fB«Ola^$:^t-Sz:i:$:#^i:-|-ST;i/ 
[0 0 16] 
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c R N A tf*JlW»MMlZ&A LMH&tt n U > Jfc y fen 

ftttn U 1 # MC9H C 3 T-%±izmWt<tlZ (K i = 1 0 - 1 0 0 

mm<DHC3T'<D&mmtstiz> (Ki = 5o#M) umoa^ij 

-^A-3 (hemicholinium-3 ; HC3) 5^ffi£i£$i5ftH£zi U ^Jfc *J 

M©Ufi$i:tS3t^§5 0 MZ.lt. «T©J:^lCbTllA (C.elega,, 

[0 0 17] 

l^ftlttny >]fcy&#fc;i3V^ C4 8D1. 3 H^WZtlfcMfc^lZffim 
cDNAttl /tM©HC3^ffiW$tl§^S^nU>^y^»$:{g"rz:i:^ 
011C&, C4 8D1. 3cRNAtfcimtAlfe77'J^ 

8<Dij^ Ait 1 vM&HC 3 ©##£T, #4Tt03 U >flfcy&#&**i-eri 
3tU ^*l^h,©#5?A&^i£±SEM (n=6~8HH&»fj6) T?*a*3*iTV* 

«***»fTf**Ufc3y>ft»;a«i«:a«L ( [N a + ] = 1 0 0 mM), 
ttN a + #^Tt'©n y >ife y £^ l, X V*<5 (N a + « L i + |Ct$i^. P> 
. S 5) ICH3 CttH C 3 IC i« 3 »J >]R »J a*©Ef^tit # 
*^@2, 3^P>. 30Jfcy&#«Na + «#tt-T?*y, HC3©Ki«50n 
M^^$tife„ r0cDNA^n->lic h o- 1 (high-affinity choline 
transporter-1) 

[0 0 18] 

cDNA^^yAcD^iB^it^fCcfcy, c ho-iie-ftt9o0i^y 

>*^*5ri»ot c h o- 1 <Z>cDNA(Z>£MB^£^gi3*l5# 
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5:tilfci:35c ho - 1 ©T^ J MB£lttN a + ##ffi *>3-X h 
(0 7#M) o 

[0 0 19] 

«fctC, (C.elegans) ©#^*e c h o - 1 ^^fflm^nfe't 

sfefeic cho-ii£M5. i k \><Dm®zm&2i*:t~yv-y&yb& 

yrttm. (GFP) 5t^£$$£lC^AU cho-l::gfp£^LTV%£»^HHfla 
©^SrW^fe. cho-i::gfpl/jK-dr-DN'A€:ifefi^K:#«rLTV^L 1# 
A0?I^0 5 £ bX^-T (.Xtr-A/A— I 5 0 /nm) „ 0 5*p, &^W:*tM£^ 

DB#@*|IIjmGF P£^LTV>&V^ Zltlttc ho - 1 #3 U >f£lM£*Mi 
©ifiBKfntt =1 U > h 9 > * sK- * - T*& -5 r £ T WS . 

[0 0 2 0] 

dna&. 0!AJi^®j:^icbTi®$i'rsz:i:^-e^s. mmmmo) c h o - 1 

ffiHfHFIC&BU c h o - 1 frg>?ffSii*73 ^MfcK^f-e-r-* 

U, h ©genomic survey sequence (GS S) T?— OCD^fii (GenBank acces 
s ion number : AQ316435) SrBJEbfc. Z.(D M h <D¥ J AD N A t. c h o - 1 <D 

U-S^^'J-->^lltt©cDNA^D->5:#fc. #:S©^#©l&SfB 

3g«©#>^*S#^®3*ife (@4#M) . z:©7>^cDNA^n->iiC 
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[0 02 1] 

±ECHT 1 07^ y HU^JiiN a + t#t^>n-x h^y^X-*-?? 

s y yA-tm&*ttm&*m?z (20-25%) . (s* 

. B#) ©yD^^^CLUSTALW&MV%Tneighbor-joining^T'#MbfcN a + fe 

hcHT 1 {cML/T^-ti-rti©^>/t^M^tfi^-©T^ vtta>ar-&%tf 

^fflfcasSflTHS. — ^«©-ry > h^>X#-#- (J. Biol. Chem. 2 
65, 15996-16003, 1990) , mmmmft&n y > h 7 >XiK- # - tl 

TV*fc? U7f> (Biochem. Biophys. Res. Commun. 198, 63 

7-645, 1994) . &tffl&©#Mfc3i%SC h jK- # - iU±*aHft v% 

o 

[0 0 2 2] 

CHTl©f*sns hsKn^-ttlRACHO- 1 fc#«fl*K:H&T&s £^ 
[0 0 2 3] 

^1f>«?^in situ ;\>f^iJ^€-J/ 3 >T'CHTl©mRNA© 
h<D2£g£&Mm0;4fymffifrt>iSl:*5 k b©^ 

«^M%©^if>^©^^$ ^lTv ^ <5o RNAOff (0. 24- 

9. 5kb ;GIBC0 BKL)©;BI3#2£{c^3tlT^£ 0 ® 8 J: e> IS 

[0 0 2 4] 
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# 



11—368991 



t 



ZtlbCO^^t.-^ChX, in situ A>f^U tfjM-l' 3 >T*tei&§^#, Btffli 
S&8fl<Z>ifflfl§^ #ttfm n y >^tttt#«©IW«!^aT CHT1 
0mRN A&RmtfmmZfrf-. S9^@10 (^>T-;i/A- ; 1mm) {Cte, 
9? h H^tff IC W 5 C H T 1 O in situ A>f zfV #J H- i/ 3 V 

icA>r^y ^-f>c$tlfc^m^F^©^©0^^s^^H^^tlTv^s o @9^ 

£>, CHT 1 (DmRN A^^H%l±vertical^. ^horizontal limbs of the diag 
onal band (VDB, HDB) , medial septal nucleus (MS), caudate and putamen (C 
Pu), olfactory tubercle (TvOr*tfiftZtlT^Z>Z.£t>\ 01 Ofrb^mXlim 

ft m)T*ftm&mm2ti2>z.k.i$t>frz> e /hmr^jvnvyh^y^ 

±9-;vnv yh?yx#-$-<Dft1f>£*M&iizmVT*$>z> 0 zfrb&l&gkizc 

HTl©mRNA^^lJ>Mffi#g^ttMlT^^53i:^bt^^ 

o 

[0 0 2 5] 

#CICCHT 1 IZ&Z^V y?fcV7hfr*:T7V *H^)VWmm8&T*M'<t=.o 
CHT 1 CD c RN A Isfcm&fflMcDu V yM U &#tt7f<S:&A L&nyh 
U-)l&*)& 2-4^^o fee SlltCtt, CHTl©cRNAtt»*5:a 
AUT7'J ^j^^^x/l/0«ilijg© [ 3 H] 3'J >®3ty&»i£%2tfa*3*lT 
V>£„ gllif, Mi: Q(Z)^^Attl 0 0 mM©N a C 1 &SV^£L i C 1 

M (n= 6~8!P#jjfflB&) T^t^£*lTV>£ 0 U >^©3 V >IR y 

ICM-TS^^H 1 2lC^$*lTV*£. Si 2C;J3V*TWu *£&Al/fc0-»#lfl 
ife©5ty&#£ c RN A0D j etl^e>^U5[V>T> CHT 1 ICfcSny >m*Jik# 

^ $ £ e>ie— c h t l (D n y y Jfc y tt n u > i§S £ MM 3 -ft 5 i: ft fa b 

(Km=2. 2±0. 2/tM, n = 3 ) „ 
[0 0 2 6] 



ffiIE4# 2000-3076028 





11-3689 



ft 



, n>hn-;i/0ft0tt03'J>^yM0Km(j;lO/iMJ;Uil<> CHT1 
©□U>H»JMaO. 1 AM©HC3T^^(C|®S$nS (Ki = 2-3nM 

ttft>frz> 0 mi 4 tc^$n^<fce>tc, cHTi®nij>$»jM©>ft>ft# 

ttfeW^S + £tfT*fc < C 1 ~ft#l$T*&3 3 i: #2b*o fc 0 Mi: a©*^ 
^«7KS:^ALfc#P«M<Z)z3y >Ifc»J&* % c RNA£&ALfc||J#imil&©ii 
U ^^y^^^-etl-Ttl^-r (^ip^M*© 1 OOmM0NaCniHt^$ti 
T^5^*l^;n©l 0 OmM©i|Tgi) „ 3 4l e>©M^i±l^i/^^ h y-i»© 

3 iC*ff SH^^tt. N a + -C 1"##1£) $:CHTl^o^i:&gLt^ 
S (J. Neurochen. 27, 93-99, 1976) „ 
[0 0 2 7] 

CHTlCcDNAM^- (n>hD-;i/) Sr-etl-?tl^A Lfc C 

C 3 H] HC3%m r &mmt<ti1tifi. 3>bn-^©KT?tt««Stift^-o 
fee #CtC, ftjgft [ 3 H] HC3jjg^©|g^i!j?«fS:ffofco ®1 6 fC3*3*l<5 J: 
e>tC, ^15^11^ (Kd) ttl. 6±0. 2 fiM (n = 3) T*&£ £^3*1 
fee ^©^ii^iM^^^^y-^T*#^$tlTV^§jK«^^^KbTV^fe (J. Neuro 
chem. 60, 1191-1201, 1993, Life Sci. 35, 2335-2343, 1984, Brain Res. 348 
, 321-330, 1985) . $ P> IC, HC3, 3 V >(Cho) % Tir^/l/zr U > (AchHc J: 
*4*JStt [ 3 H] HC3j^©g&JCO^TtfcfifLfc. T-fe^;i/=lU>lil A M 
7-ri/^y$>#ftTT?»*Lfe. »*&H1 7iZ** 0 01 7^P> % [ 3 H 

] Hcs^mmu^itriz^jvzivy^^^mi om^i&^mmvmm^ti 

SIi:*^S. ^^?)©mCHT 1 tfi^&flJttny > h^>;*^-#_T* 
&S£ttT*fc<HC3jfet^§?3^S^ 
[0 0 2 8] 



2 1 
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NAli. M%.&fc<D&0KLTmm-tZ>Z.il1$T*%Z> o (C elegans) CH 

o - 1 <dt$ jmmmv^-^-^-^m^n^ mM&i®m&-fr$> 

\L V*fJ ADN A#T#©BH#I (human genomic survey sequence© 1 9U — 
$iSR-107P12 ; GenBank accession number : AQ316435) * % 

D N AlU^oM^J^Si: P C R0lfe?#M»^7>f ?:^tf b fe„ 
t: h £fl£ ©Marathon-Ready™ cDNA ( # D - > V # *±i£) £ M <DT#Zf#- 
•/^^fT— Sr^JfiT 5 ' —RACE (rapid amplification of cDNA ends) 
3' -RACE^ofe. 3©#e>tlfcPCRjg#l$:PCRM^n-^>^/<^ 

t*-ic*n-><ffcU #ADNA©^ge^JS:^bfeo w©D N AgiJ#f 

##5lCatStlSDNAfB^J«#K:^V>T^lCi:»Jf^Sg-r-Sri:^T*$So 
[0 0 2 9] 

©SB#J#-5§- 7 IC|B*£ V ^ ^giftlttn U y h 9 > * sK- # - © c 
DNAtt, M;U»©J:e>lCLTig§^3ri:#l?£<5o (C elegans) C 

ho - i ©y^ j mmrnvT 1 - ^ -^-^m^n^K mM&&m&&$>&&& 

©tl i*DN Agfr/i ©S2#I (human genomic survey sequence© 1 — > 

t*^SR-10 7P12; GenBank accession number : AQ316435) 
^ jb**x$ DN A Wr^rofi^fB^JSrStc P c R©»^#JS»:7^>f £fa#fl/fc 
„ ©Marathon-Ready™ cDNA (V U-yTV 9#M) £ttm<DT#Zf 

% — ~/^>f V— SrMV^T 5' —RACE (rapid amplification of cDNA ends) 
&153' -RACE&|?ofc. ZKZ)#e>nfcPCRlftl:PCRfl§^n-->^ 
^?#-lC?n->fl;U If ADNA©i&MS#l$:&£bfc„ IODNA 

[0 0 3 0] 

#2818 ©W*HH£3 y > h 9 > x >K- # -*S44 £ M + £ * > * 9 ft £ 1/ T it. 
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^S^© # > A * «T»* o T # > A"* jTr-ifco T % <fc < , ±13^-^65 

lC|fg^bfcBiJ#f##2, 4, 6&tf 8T^£*l£&CD0Dft&{C, 2 , 4 , 

umm v < ittfM $ tife r ^ y wmm-fr e> & y , jfroaRWf&en u > h ^ y * # 

ftS:3-Kt§ tt D N A £ L T (i, _tiB JI#l$lc|i§^ $ *i£fB#|#-if 
1, 3. 5&tf 7T^£*lS%<Z>©#UC, @g#(##2, 4, 6 St? 8 T'^SJlS 

yi/aiy h^#TT*A>f :/y $4 XL, frol^^^y > ^:7>X^^^-#- 
[0 03 1] 

i^glfaten y y, ^-©?Sttii#^|&^>s^©$g^T*^$tiT 

^SfttfjfattLTV^ (Trends Neurosci. 15, 117-122, 1992, Ann. NY Acad. 
Sci. 777, 197-204, 1996, J. Neurochem. 69 , 2441-2451, 1997) „ ±MT^Wm 
ttny y b^yxii<-*-m&Zm?2>*yrt?K$:^- FtSl^XliDN 

tt3tie>©M©^a#S:^^^iCLfey, 7;i^y/\-fv-:fit<DgrLv^&£ 
Mft h tc y -5 fe «> fcMMT* & 5 o 
[0 0 3 2] 
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bftT^Z^-%-*yrt?MX*&ti&¥<D&5te*}<DT* : &£<> T/i/ 
*U7*^77f-if> WFciC HRP, GF P if fcHtttfUCiptf S 
ZL£#T*#, ^fe^^lCfe^S^^F^^ilLTtt, Myc^y, His* 

##stt#*:/r«*jBtH\ S&fc«MJ#£g1-<&ri:tfT- 

[0 0 3 3] 
[0 0 3 4] 

^ # -M^ftS^ > A^g^b < &xtf h -^fe^tHW^r. Xli^ 

# * JR 2: KI»"3R b fe*Bfl& £ r *c J: U M£ $ *U tf 7 

* n -^;i/t>i^©MSglc te, %tg|HiB*<z>*&*fe fc J: y jg£ $ *iS & =fc 

i\ A>f7'J K-YS (Nature 256, 495-497, 1975) , h'Jt-YS, h B 
m&nJzfV K-"7j£ (Immunology Today 4 , 72, 1983) E B V-/W ^'J 
K-7g (MONOCLONAL ANTIBODIES AND CANCER THERAPY, pp.77-96, Alan R.Lis 
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^ 1 1 -3 6 8 9 



s, Inc., 1985) &ZtEm<D^m*m^<£>Z.£Wi>&& 0 
[0 0 3 5] 

*$&m<D±mmmm&n vyb^y^-^-ma^m-r^^y ^^micm-? 
z>-~*mirLfc*'D<z>r-mz, -*mm<*<Dmmm (*H#frS4,946,778#) 

[0 0 3 6] 

^vyb ; ?yxtf-$-m&zm'tz>*yA>7&ikzi- F-rzmtt&mzmm 

^(OmAit, DavisPj (BASIC METHODS IN MOLECULAR BIOLOGY, 1986) ^Sambr 
ook£ (MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed., Cold Spring Harb 
or Laboratory Press, Cold Spring Harbor, N.Y., 1989) & < CD^|& 

3>(transvection), v-f * a > ^a: * */ 3 >, #^:*>4$Bg^;fr h ^ 

7ai^i/3>, hn/jfL>-^3>, mmmx. xtv-yu-^^yy ( 

scrape loading), $Mi#A (ballistic introduction), ^^tc<fc y 3 £ 
fit, MilWftfc UTtt, ^M/y^U ;* 

jux&ommmm^ Knv7^s2, ^jkkt/^s f gecDAdun^ 

Lmm. CHOUffflg, COSmm. HeLaM, C12 7jfflj|&, BALB/c 
mt^ti) , BHK2lHJfig, H E K 2 9 3 Uflflg, Bowes^^y- 
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t 



w 
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[0 0 3 7] 

x*%&<. m&fa ^i?is-i±%.&y-()ixKm#:-*z>mm?h. mz.it. anil:/ 
9*sKfi*, Ka*. sv4 o©j:e)^AjK/w-r;i/x, 

-r?>r;i/*> r^y^-f^x, mmv^^^ ^^m^^n^^ uhn^ 

T*>«fcW 

[0 0 3 8] 

IS:fS^i:bT{i> F. Pietri-Rouxel (Eur. J. Biochem. , 247, 1174-1179 

, 1997) £&jbv>5 3 £fc> **»*«Witt3y > 

ry^-v^r^**-* j-jv&m, mmm. T-Tty&tcitjjf-x-yicmtu 

7h^77>f-, ta^t^a-^^07h^7>f- j^ttffiS^S * n v 
h^77>f-, 77-f-f-f-^n7h^77^f- /\>f Kn3f$/7/*#W 

h ^ > X 3K- # - ICS^CD ^ 7* K # ^ £ tfM L *£• tt, 3 <Z>v< ^ K # ^ IC 
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[0 0 3 9] 

jtt$:n- K-r«ae^«iB*«iefi#±T?ji!H»3S"r**n bmmt.it. &&&& 

[0 0 4 0] 

38iW»«Mi: -€-(Z)HII[0^MS: H^tcffi £ £ K: J: o Tfift L"<;i/T*IEflt& 

> x i - v v ? x & m t o t & r m m -t Z> o 

[0 0 4 1] 
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# 



#^ 1 1-368991 



-^e>PCR«t^Z)*^»^cJ:y#e>tlfe3te : ?■»T^S:fflv^T, *8»tta'J>h5 

£n- F^**^£9>f /l/*^**~^&ffiv*T*:/*n-:/U DN AS/ — 

F*S»e^©£»Xtt-»& pMC 1 
#-feyh^Cg#|U 3 7 ^<RJIC^7^UT hdPS/>A77^*^> h (DT- 

a> mfc^mm^K'txy -oi/*©^ vy*±— \? (Hsv-tk) mfc* 

[0 0 4 2] 

yftzz-zmytith. xi/^ h □ tk u - s/ a > 

^^.#©tp^e>. G4 1 8^#>*/?nh?7 (GANC) ♦©tftfe*KCJ:*J 

smu-t if o fr-&wy-fu v v mmz & y flta-rs rt^b 
m-t&xmtiLTi*. JtgB©^tc«fcy#e>tife^^^^e>RNAS:# 

>yny h^ic<fcyil^£#&#&3o 

[0 0 4 3] 

*t#>u*, ^Sfottny > h5yxtf-*-m&zm*z>*yA9ftz^- F 

t5cDNA{Cf^p>j3-7^fX 7")^-a-a7-f 5^>K SV4 0^ 
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t 



[0 0 4 4] 
[0 04 5] 

zmumm. ^mft&^vyb^yztf-t-m&zm-tzmmQZR^zt. 
y»y'\>(v-m&<D£?*mft<Dmmizmm*mm. ir*t>iz>mwim&n u y 
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t 



[0 0 4 6] 

<DH$mm&zi v y b 5 y*#- z -m&zm-tz* y^t^o-mmm^ vyb 
^y*tf-$-m&zwfe'Wffiirz>jjm^ &&%«<z>##t, *mm<Dmwi 
ft&^vyh^yxtf-*-mftzm?&zy^?m*ftmisT^&fflmmxte 
mm^^y^huvmmv. mmmz^^mmm^y yb^y^-z-m 
tezm-tzzy^? sco^tt&tf /x&mmmzwiz • wm-t^m^. mmm 

t&n?«£&#u *B«0MiDt3'j> b^yx#-$-m&zm?z>*yrt 
#%i<Dm&%.xf/ximmM:zw%. • wmtz^m^zmif 2>z.t&T*%2> 0 _fc 
^usi^x ttMflSi: i/Tii, mmmnm®. ^vyb^yx#-&-t£&zm-t2> 
# b?zmfc*mffitfm&&±T*xmxiz&M&m-?z>#t bm 

mx\m*£mF*L bmm^^hnhti^^mmvr^mm^omm^. *m 

m<D^mm&nvyb5yx7i<-*-ft1£Zmi'Z*yrt?m*mm*zz.t:tf 

-mmtrntzmm^. z.n^mm(Dmmm^if^M^mizmm-t^z.t^vn 

So 

[0 0 4 7] 

±m&&®m tmmmft^ vyb^yxtf-* -m&zm-tz zynmt*. 
m^r^zv--y^miz^>^x. MTizMzfomzmzmfxmm-t&j!)^ # 
mm<Dx>? v -~y yjjm\$ztibizmfet$*iz : &c>T'! l z&\,\ lifut^ij > 

. -&mmmm&mmmmmzmm2ftfcmwLm&^vy b^yxtf-*-m& 

*M?&*yrtV^WPX\tmijahfcz.}i*. *mm<D-Mmm&ny y b^y 

^-z-mii^m-t^zy^^Kiznmmiz^-t^mi^^m^r, elis 
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& w&%amz &2>-mwm&n vyh ^ y^- *-tg&zm-?z> zynzm. 
tc & m ? z> 3 £ # «r ig r* & & o 

[0 0 4 8] 

mm.iL immm& ^vy h^y^x-* ^y^? ^©^^ l < 
i*&mzwM?z®mz&/uT*&zmmmmmicm-t * e mmm&uv y h^y 
x#-*-m&zm?z>$>/wmz. ^«D-mm^^x^Wi<D^m^mmm 

mmxizzo 

[0 0 4 9] 

±mit5mm&n vyb^yxtf-st-tsmt^-tz* yAtnom&m v < it 
ftmz®mxi*WM*z>®mni,xi*. mmm^nvyh^yx^-^-^^ 

m-?z>$ysi?miz%i&LX, &Z>WZ±%L<D*stf±j\,fcMft*lzftmLX. m 
•tz zyrtv ma> V ify K, z <z> * yrt ? MamKRzfmK £ n - s * y zf 



3 1 
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w 
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[0 0 5 0] 

©^HT#&icrei-& 0 i^wLfa&zivyb^yxtf-t-m&zmi'zzyrttn 

m?2>*y^?m<DM'pmm. mfflm^xi*^mmmzj:v&?z>mm<D&miz 

. m> mm. M^w^^rt^ts^MDNA^, rnaxijc 
d n a i£M t fomzm?z> 3 #t ^ z> tfi z ft k m%. £ ft & % © & & < . 
2>&fc*&m-rz>m&. pcR^iz^vmrnvr^cD^^^x^^^. fit, 

[0 0 5 1] 

- Ki-€>DNAXliRNA©T>^-fe>^^©^Xtt-^^e>^^T;i/^A^ 

t^mi^^m^x^^yj\yv^4^-m^^t>^^(DmB<Dm^mizm^ 

So «8fSa»Wfffl^n-^LTtt, IWRfftt3y>h9>^*-*-«ttfe*f 

Z>#yr*9'R&n — FfSDNA (cDNA) X&RNA (cRNA) 0>T>^ 
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m 



Dev. Biol. 170, 207-222, 1995, J. Neurobiol. 29, 1-17, 1996) In s 
itu #>(l2-i/a y& (J. Neurobiol. 29, 1-17, 1996) ^ in si 

ttu pcr^© ici: y Tii/^A^T- m*g(D <k e> ^m-r § 3 1 

[0 0 5 2] 

^?i-^#?©pol y (A)+RNA*^P,^^PCR^:0 3 , R A C E T*#I£Lfc„ ^"n 
hn — ;WC$£oT Marathon™ cDNA Amplification Kit (9 n — y^rv 9#M) 

^ mtf Lfe„ it(iStl7£:PCR^&3SC^pSPUTK/<^^- (X h ^ # >ft§g) 
<Z)NcoI (¥«Ht) $&£:No t I*fiC^n-i>^U #ADNA0 
*&SBB#I$:&^b£:,, hCCHTl c D N A ttGeneTrapper cDNA Positive 

Selection Systen (^^/t>ft7*; K^JKl/hU- : GIBCO BRUfc^n ha- 

v-ttjiMPCR-e#e,tifecDNA||r^©ISSBB^J*>e>^tfLfcc #*>*ifcc 

D N A * D - > £fl?#f b fr&mm&td^ tc >7U-y & P SPUTK/< * # pcDNA3 

.i+^*#- (-f >tf hup^y&m) izv7pu--y?Lfc B 

[0 0 5 3] 

c RNAtt^^y^7tny#SnSP 6ifdiT7RNA^<;^5-€$: 



3 3 
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ismfrm&mm (^^-^v-vi) Kwm&ALfc. mv&frWfeitjcm (Natu 

re 360, 467-471, 1992) iZ^^nX^^mt^M^mmiZ^^ 3'J 
>$yji*liRNAaA©2-3 B^lCO. 7 5 m 1 ODtTOW ( 0 . 0 1-1 
[ 3 H] -n D 10 0mM©NaCl> 2mM©KCl, ImMfflM 
gCl 2 , lmM©CaCl 2 , lOmMfflHEPES, 5mM©Tris :pH 
7. 4) (Z>HH&ffil& (6- 8{g) &ffl^T3 0-60^|?ofe 0 JfcU&#^ 
CD#P«s8lIfl&& 1 0%tf)SD 'S*e*r8MfcLT, *i*S/>^l/-S/a>*^>^-T? 
C 3 H] 

[0 0 54] 

cho-l::gfp©^¥Sfe^n>^ MilfciSK (Gene 212, 127-135, 1998) T? 

M^e>tlTV^S^i:^iCPCRT*#^Lfc 0 «^ffS/^^/ffiW (NLS) 
CDT«C»*^U (GFP) ?:3-Kmmcho- 

i »3RH*&j&#t & r ^ y eft 3 ^s^T^o&gcs^^tf^ e> <t e> ic # a l fc„ 

NLS t g f p»^ttpPD104.53^^^-^e>i|fipaL/fc o c h o - 1 SHR|H*& 

5. i k b±^M^£iisrr£fcaMcc h o - 1 ©«iu©7^;ii3ai 

#£^tf J: 5 tC^ff-Lfc PC R:75>fV-$:MV^ 0 ^ (EMB0 J. 10, 3959-3 
970, 1991) T'j&^bfrT^&fr&tmmz r ol-6 (sul006) V-;*7 

[0 0 5 5] 

?V h<D-££Z£&%mfr*>mm^&6 H gCDpolyUHRNA^/ft^AT^-rfc: 

- V a (S^MT* 5 0 % tf> A T ^ K. 5XSSPE, 5X Denhardt 

's solution, 0. 5%0DSDS, 1 0 0 n g /m 1 ©salmon sperm DM^^Zi 

mm y^-f^are c 32 p] 7^nfeCHT iccdnai 

tftC*fLT4 21CT-1 6B#f^/W-/y #-fX3i2:fc 0 ^--fn>J^tt«:^# (0 
. 1XSSPE, 0. 1%©SDS : 6 5^) V$t&&. /\> S/> 
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t 



-> (enhancing screen) £&lz 7 B RT*- h 9 V**?*? 7 >f - o fc c 

[0 0 5 6] 
(in situ ;W^U^>ff-S/a» 
^df^r^>;f->-e^/<;i / b^T>^-fe>^CD^¥jg%liin vitroT^J^Lfe 
«^jS%tt¥i&«2 0 0-4 0 0ij[|6».IC«i**Tfr-«/*y^iPS:ffofe. 
H^ilC^y^^yh^ (10~20Am) fcjg^feo U #V •t?- 

2/ 3 >&1 XDenhardt' s ^ [SiHt5 OmMOTr i s -HC 1 (pH8 
. 0) % 2. 5 mMCDE DTA, 0. 3M0NaCl, 5 0 * h\ 

10%©f^h7>t;i/7x-K lmg/mlO^II (E. coli) 0 t R 
N A tCftjBS'&fc^^/l/ffccRNA^n-^ (fe<fcf 1 /tg/ml 
) T*4 51CT*2 O^ffofc. ^CMS2XSSC/50%®^7* 
T*2m, 1 X S S C / 5 0 %0*;i/A7 ^ 1 1 IM, V^f tl%4 5rt«l 
£ 0 M^U^Xbfe^n-^^S/y-^Fabi^ (Boehringer-M 
annheia) fcNBT/BC I PaiJIfeJB^TBWftbfe. ^iii»f>t'2 
4-4 8^M/SS-frfe 0 
[0 0 5 7] 

C 3 H] /\^nU-^A-3 (HC 3 ; 1 2 8Ci/mmo 1) &NEN Life Sc 
ience Products ^e>A^Lfc„ pcDNA3.1-CHTl&SV^ttpcDNA3.1$r-?-^i-rtiC O 
S 7mjtefC-jftttJC»^3-£fc 0 h3-;HC«!oTTransFast Reagent (^ 

B^tfftlg) £#ALMv*fc. RHfi». *lflfl§£0. 3 2Mx * n-x*T**^ 
JJa^-fXU 2 0 0, OOOgflMM, *HR**M3tt&. 

fee ^^^©^-^A^^M^ [ 3 H] HC3^SSr^«Sl^^«? 

[0 0 5 8] 
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[0 0 59] 

SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> High-Affinity Choline Transporter 

<130> A011P15 

<140> 
<141> 

<150> JP P1999-240642 
<151> 1999-08-27 



<160> 8 



<170> Patent In Ver. 2.0 

<210> 1 
<211> 1731 
<212> DNA 

<213> Caenorhabditis elegans 



£tJSE# 2000-3076028 




i 1-3 6 8 9 



t 



<220> 

<221> CDS 

<222> (1)..(1731) 

<400> 1 

atg gcc gac tta ttg ggt ate gtg gec att gtg ttc ttc tac gtg etc 48 
Met Ala Asp Leu Leu Gly He Val Ala He Val Phe Phe Tyr Val Leu 
1 5 10 15 

att ctt gtc gtt gga ata tgg gcg ggt aga aaa teg aaa agt tea aaa 96 
He Leu Val Val Gly He Trp Ala Gly Arg Lys Ser Lys Ser Ser Lys 

20 25 30 

gag ctt gaa tea gaa gcc ggc gcg gcg acg gaa gag gtg atg tta get 144 
Glu Leu Glu Ser Glu Ala Gly Ala Ala Thr Glu Glu Val Met Leu Ala 

35 40 45 

ggg aga aac ate gga act ctt gtc gga att ttc aca atg act gcc acg 192 
Gly Arg Asn lie Gly Thr Leu Val Gly He Phe Thr Met Thr Ala Thr 
50 55 60 

tgg gtt ggc ggt get tat ate aat gga ace gcc gag get ctg tat aat 240 
Trp Val Gly Gly Ala Tyr He Asn Gly Thr Ala Glu Ala Leu Tyr Asn 

65 70 75 80 

gga ggt etc ctt gga tgt cag get cca gtt gga tat gca att tec ctt 288 
Gly Gly Leu Leu Gly Cys Gin Ala Pro Val Gly Tyr Ala He Ser Leu 

85 90 95 
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gtt atg gga gga eta ctt ttc gca aag aaa atg cga gaa gaa gga tat 
Val Met Gly Gly Leu Leu Phe Ala Lys Lys Met Arg Glu Glu Gly Tyr 
100 105 110 



336 



att aca atg etc gat cct ttt cag cac aaa tat ggc caa cga ate ggt 
lie Thr Met Leu Asp Pro Phe Gin His Lys Tyr Gly Gin Arg He Gly 
115 120 125 



384 



t 



ggc ttg atg tat gtt cca gca ctt ctt ggt gaa aca ttc tgg aca gca 
Gly Leu Met Tyr Val Pro Ala Leu Leu Gly Glu Thr Phe Trp Thr Ala 

130 135 140 



432 



gec att ctt teg gca ctt ggt gca aca ctg teg gta att ctt gga ate 
Ala lie Leu Ser Ala Leu Gly Ala Thr Leu Ser Val lie Leu Gly He 

145 150 155 160 



480 



gac atg aat gca tea gtg acc ctg teg gec tgt att gec gta ttc tac 528 

Asp Met Asn Ala Ser Val Thr Leu Ser Ala Cys He Ala Val Phe Tyr 
165 170 175 

aca ttc acc ggt gga tac tat gca gtc gcg tac act gac gtc gtt caa 576 

Thr Phe Thr Gly Gly Tyr Tyr Ala Val Ala Tyr Thr Asp Val Val Gin 

180 185 190 



eta ttt tgc att ttc gtc ggt ttg tgg gtt tgc gtg ccg gcg get atg 624 

Leu Phe Cys He Phe Val Gly Leu Trp Val Cys Val Pro Ala Ala Met 

195 200 205 

gtg cat gat ggt gcg aag gat att tec agg aat gca ggc gac tgg att 672 
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Val His Asp Gly Ala Lys Asp He Ser Arg Asn Ala Gly Asp Trp He 

210 215 220 

gga gag att gga gga ttc aaa gaa aca tct etc tgg att gat tgc atg 720 
Gly Glu He Gly Gly Phe Lys Glu Thr Ser Leu Trp He Asp Cys Met 

225 230 235 240 



t 



ctt etc ctt gtc ttt gga gga att cca tgg caa gtg tac ttc caa aga 768 
Leu Leu Leu Val Phe Gly Gly He Pro Trp Gin Val Tyr Phe Gin Arg 

245 250 255 



gtt etc tec tea aaa act get cat gga gca cag acg ttg teg ttt gtg 816 
Val Leu Ser Ser Lys Thr Ala His Gly Ala Gin Thr Leu Ser Phe Val 

260 265 270 

gcg ggc gtc gga tgc att etc atg gcg att cca cca gcg ttg ate ggt 864 
Ala Gly Val Gly Cys He Leu Met Ala He Pro Pro Ala Leu He Gly 

275 280 285 

gca att gec agg aac aca gac tgg aga atg act gat tat tec cca tgg 912 
Ala He Ala Arg Asn Thr Asp Trp Arg Met Thr Asp Tyr Ser Pro Trp 

290 295 300 

aac aat gga act aag gtc gaa teg att cca ccg gat aag aga aac atg 960 
Asn Asn Gly Thr Lys Val Glu Ser He Pro Pro Asp Lys Arg Asn Met 

305 310 315 320 



gtg gtc ccg ttg gta ttc cag tat ctt acg cca aga tgg gtc gec ttt 1008 
Val Val Pro Leu Val Phe Gin Tyr Leu Thr Pro Arg Trp Val Ala Phe 
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325 



#5p 11-368991 



330 



335 



att gga etc ggc gca gtg teg get get gta atg tea tct gca gat tea 
lie Gly Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser 

340 345 350 



1056 



tct gta eta tea gca gca tea atg ttt get cac aac ate tgg aag etc 
Ser Val Leu Ser Ala Ala Ser Met Phe Ala His Asn lie Trp Lys Leu 

355 360 365 



1104 



aca att cgc cct cac gcg tct gaa aaa gaa gtg ata att gtg atg aga 
Thr He Arg Pro His Ala Ser Glu Lys Glu Val lie lie Val Met Arg 

370 375 380 



1152 



ata gee ate ate tgt gtt ggt ate atg gca ace ate atg gca ctt acc 
He Ala He He Cys Val Gly He Met Ala Thr He Met Ala Leu Thr 

385 390 395 400 



1200 



att caa tec ate tat ggg ctt tgg tat ctt tgt gca gat ttg gtc tac 
He Gin Ser He Tyr Gly Leu Trp Tyr Leu Cys Ala Asp Leu Val Tyr 
405 410 415 



1248 



gtc ata etc ttc cct caa eta tta tgt gtt gta tat atg cca cgt age 
Val lie Leu Phe Pro Gin Leu Leu Cys Val Val Tyr Met Pro Arg Ser 

420 425 430 



1296 



aat acg tat ggc tea ttg get ggc tat gca gtc ggt ctt gtg etc cgt 
Asn Thr Tyr Gly Ser Leu Ala Gly Tyr Ala Val Gly Leu Val Leu Arg 
435 440 445 



1344 
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i i_368 



ttg att g g a g gc g a g cca ctt gta teg ctg cca gCg ttc ttc cat tat 1 392 
Leu lie Gly Gly Glu Pro Leu Val Ser Leu Pro Ala Phe Phe His Tyr 

450 455 460 



cca atg tat acg g at g gg gta cag tat ttc cca ttc a gg aca act get 
Pro Met Tyr Thr Asp Gly Val Gin Tyr Phe Pro Phe Arg Thr Thr Ala 
465 470 475 480 

atg tta tct tea atg g ct act ate tac att g ta tea ata caa tc g gag 
Net Leu Ser Ser Net Ala Thr He Tyr He Val Ser He Glu Ser Glu 

485 490 495 

aa g ct g ttc aaa tc g gga c g t tt g tct cc g gag tg g g ac g ta at g ggt 
Lys Leu Phe Lys Ser Gly Ar g Leu Ser Pro Glu Trp Asp Val Met Gly 
500 505 510 



1440 



1488 



1536 



tgt gta gtg aat att cc g ata gat cat g ta ccc ctt cc g tea g at g ta 1584 
Cys Val Val As* He Pro He Asp His Val Pro Leu Pro Ser Asp Val 

515 520 525 



tcg ttt gct gtt a gt a gt g a g acc tt g aat atg aa g g ct cca aac gga 
Ser Phe Ala Val Ser Ser Glu Thr Leu Asn Met Lys Ala Pro As„ Gly 

530 535 54 0 



1632 



aca cc g g ct cca gta cat ccg aac caa cag ccg tct gat gaa aat aca 
Thr Pro Ala Pro Val His Pro Asn Gin Gin Pro Ser Asp Glu Asn Thr 

545 550 555 560 



1680 
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tta tta cat cca tat teg gac caa agt tat tat tec aca aat age aat 1728 
Leu Leu His Pro Tyr Ser Asp Gin Ser Tyr Tyr Ser Thr Asn Ser Asn 

565 570 575 



taa 



1731 



<210> 2 
<211> 576 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 2 

Met Ala Asp Leu Leu Gly He Val Ala He Val Phe Phe Tyr Val Leu 
15 10 15 

lie Leu Val Val Gly He Trp Ala Gly Arg Lys Ser Lys Ser Ser Lys 

20 25 30 

Glu Leu Glu Ser Glu Ala Gly Ala Ala Thr Glu Glu Val Met Leu Ala 

35 40 45 

Gly Arg Asn He Gly Thr Leu Val Gly He Phe Thr Met Thr Ala Thr 

50 55 60 

Trp Val Gly Gly Ala Tyr He Asn Gly Thr Ala Glu Ala Leu Tyr Asn 

65 70 75 80 
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Gly Gly Leu Leu Gly Cys Gin Ala Pro Val Gly Tyr Ala He Ser Leu 

85 90 95 

Val Met Gly Gly Leu Leu Phe Ala Lys Lys Met Arg Glu Glu Gly Tyr 
100 105 HO 



t 



He Thr Met Leu Asp Pro Phe Gin His Lys Tyr Gly Gin Arg He Gly 
115 120 125 

Gly Leu Met Tyr Val Pro Ala Leu Leu Gly Glu Thr Phe Trp Thr Ala 

130 135 140 



Ala He Leu Ser Ala Leu Gly Ala Thr Leu Ser Val He Leu Gly He 
145 150 155 160 



Asp Met Asn Ala Ser Val Thr Leu Ser Ala Cys He Ala Val Phe Tyr 
165 170 175 

Thr Phe Thr Gly Gly Tyr Tyr Ala Val Ala Tyr Thr Asp Val Val Gin 
180 185 190 



Leu Phe Cys He Phe Val Gly Leu Trp Val Cys Val Pro Ala Ala Met 

195 200 205 

Val His Asp Gly Ala Lys Asp He Ser Arg Asn Ala Gly Asp Trp He 
210 215 220 



Gly Glu He Gly Gly Phe Lys Glu Thr Ser Leu Trp He Asp Cys Met 

225 230 235 240 
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t 



Leu Leu Leu Val Phe Gly Gly He Pro Trp Gin Val Tyr Phe Gin Arg 

245 250 255 

Val Leu Ser Ser Lys Thr Ala His Gly Ala Gin Thr Leu Ser Phe Val 

260 265 270 

Ala Gly Val Gly Cys lie Leu Met Ala He Pro Pro Ala Leu lie Gly 

275 280 285 

Ala He Ala Arg Asn Thr Asp Trp Arg Met Thr Asp Tyr Ser Pro Trp 

290 295 300 

Asn Asn Gly Thr Lys Val Glu Ser lie Pro Pro Asp Lys Arg Asn Met 

305 310 315 320 



Val Val Pro Leu Val Phe Gin Tyr Leu Thr Pro Arg Trp Val Ala Phe 

325 330 335 

He Gly Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser 

340 345 350 



Ser Val Leu Ser Ala Ala Ser Met Phe Ala His Asn He Trp Lys Leu 

355 360 365 

Thr He Arg Pro His Ala Ser Glu Lys Glu Val lie lie Val Met Arg 

370 375 380 



He Ala He He Cys Val Gly He Met Ala Thr lie Met Ala Leu Thr 



ffl$E4#2 0 0 0 
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385 



390 



i 1-3689 



395 



400 



He Gin Ser He Tyr Gly Leu Trp Tyr Leu Cys Ala Asp Leu Val Tyr 
405 410 415 

Val lie Leu Phe Pro Gin Leu Leu Cys Val Val Tyr Met Pro Arg Ser 

420 425 430 



t 



Asn Thr Tyr Gly Ser Leu Ala Gly Tyr Ala Val Gly Leu Val Leu Arg 
435 440 445 



Leu lie Gly Gly Glu Pro Leu Val Ser Leu Pro Ala Phe Phe His Tyr 
450 455 460 

Pro Met Tyr Thr Asp Gly Val Gin Tyr Phe Pro Phe Arg Thr Thr Ala 
465 470 475 480 



Met Leu Ser Ser Met Ala Thr He Tyr He Val Ser He Gin Ser Glu 
485 490 495 



Lys Leu Phe Lys Ser Gly Arg Leu Ser Pro Glu Trp Asp Val Met Gly 
500 505 510 

Cys Val Val Asn He Pro He Asp His Val Pro Leu Pro Ser Asp Val 

515 520 525 



Ser Phe Ala Val Ser Ser Glu Thr Leu Asn Met Lys Ala Pro Asn Gly 

530 535 540 



ffiH#2 0 0 0 
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Thr Pro Ala Pro Val His Pro Asn Gin Gin Pro Ser Asp Glu Asn Thr 

545 550 555 560 

Leu Leu His Pro Tyr Ser Asp Gin Ser Tyr Tyr Ser Thr Asn Ser Asn 

565 570 575 



t 



<210> 3 
<211> 1743 
<212> DNA 
<213> Rat 

<220> 

<221> CDS 

<222> (1)..(1743) 

<400> 3 

atg cct ttc cat gta gaa gga eta gta gcg att ate ctg ttc tac ctt 48 
Met Pro Phe His Val Glu Gly Leu Val Ala He lie Leu Phe Tyr Leu 
15 10 15 

ctt ata ttt ctg gtt gga ata tgg get gca tgg aaa acc aaa aac age 96 
Leu He Phe Leu Val Gly He Trp Ala Ala Trp Lys Thr Lys Asn Ser 

20 25 30 

ggt aat gca gaa gaa cgc age gaa gec ate ata gtt ggg ggc cga gac 144 
Gly Asn Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 
35 40 45 



ffiU#2 000-3076028 
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m 



att ggt ttg ttg gtt ggt ggt ttt acc atg aca gcc acc tgg gtt gga 
He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 



192 



gga ggt tac ate aac ggg aca get gaa gca gtt tat ggg cca ggt tgt 240 
Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 

65 70 75 80 



t 



ggt eta get tgg get cag gca ccc att gga tat tct ctg agt ctg att 
Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 

85 90 95 



288 



tta ggt ggc ctg ttt ttt gca aaa cct atg cgt tec aag gga tat gtg 
Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 
100 105 110 



336 



act atg tta gac ccg ttt caa cag ate tat gga aag cgc atg ggt ggg 384 
Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 
115 120 125 

ctg ctg ttc ate cct gca ctg atg gga gag atg ttc tgg get gca gca 432 
Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 

130 135 140 



att ttc tct gca tta ggg get acc ate age gta ate att gat gtg gat 480 
He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 

gtg aac ata teg gtc att gtc tec gca etc att gcc att ctt tat acc 528 
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Val Asn lie Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 

165 170 175 

etc gtg gga ggg etc tac tct gtg gca tat act gat gtt gta cag eta 576 
Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 



t 



ttc tgc att ttt ata gga ttg tgg ate agt gtc cca ttt gec ctg tea 624 
Phe Cys He Phe He Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 

195 200 205 



cat cct gca gtc acc gac att gga ttc act get gtg cat get aaa tac 672 
His Pro Ala Val Thr Asp lie Gly Phe Thr Ala Val His Ala Lys Tyr 

210 215 220 



cag agt ccc tgg ctg gga acc att gaa tea gtt gaa gtc tac acc tgg 720 
Gin Ser Pro Trp Leu Gly Thr He Glu Ser Val Glu Val Tyr Thr Trp 

225 230 235 240 

ctt gat aat ttt ctg ttg ttg atg ctg ggt gga ata cca tgg caa gee 768 
Leu Asp Asn Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 



tac ttc cag agg gtc etc tct tea teg tea gcg acc tat get cag gtg 816 
Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 

260 265 270 



ctg tec ttc ctg gca get ttt ggg tgc ctg gtg atg get eta cca gee 864 
Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 
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275 



280 



285 



att tgc att ggg gcc att gga gcc tec aca gac tgg aac caa act gca 912 
He Cys He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 

290 295 300 



t 



tat ggg ttt cca gat ccc aag acc aag gag gaa gca gac atg att etc 960 
Tyr Gly Phe Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met He Leu 

305 310 315 320 

ccg att gtt eta cag tac etc tgc cct gtg tac att tec ttc ttt ggg 1008 
Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 

325 330 335 



ctt ggt get gtt tct get get gtc atg tec teg get gac tea tec ate 1056 
Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 

340 345 350 

eta tea gca agt tec atg ttt get egg aat ate tac cag ctt tec ttc 1104 
Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 



aga caa aat gca tea gac aag gaa att gtg tgg gtc atg agg ate act 1152 
Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 

370 375 380 



gtg ttt gtg ttt gga gca tct gca aca gcc atg gcc ttg etc acg aag 1200 
Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 

385 390 395 400 
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act gtg tat ggg etc tgg tac ctg age tct gac ctt gtc tac ate ate 
Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He He 
405 410 415 



1248 



ate ttc cca cag ctg etc tgt gta etc ttc ate aaa gga ace aac act 1296 
lie Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 

420 425 430 



ttt gga ctt ttc ctg aga att ace 1344 
Phe Gly Leu Phe Leu Arg He Thr 

445 

gga gga gag cca tat eta tac ttg cag ccc tta ate ttc tac cct ggt 1392 
Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu lie Phe Tyr Pro Gly 

450 455 460 

tat tac cct gac aag aat ggt ata tac aat cag agg ttc cca ttt aaa 1440 
Tyr Tyr Pro Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 



tat ggg gca gtt get ggt tat att 
Tyr Gly Ala Val Ala Gly Tyr He 

435 440 



act etc tec atg gtt ace tea ttc ttt ace aac att tgt gtt tec tat 1488 
Thr Leu Ser Met Val Thr Ser Phe Phe Thr Asn lie Cys Val Ser Tyr 
485 490 495 



eta gee aag tat eta ttt gaa agt gga ace ttg cct cca aaa tta gat 1536 
Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 
500 505 510 
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ata ttt gat get gtt gtc tea agg cac agt gaa gag aac atg gac aag 
He Phe Asp Ala Val Val Ser Arg His Ser Glu Glu Asn Met Asp Lys 

515 520 525 



1584 



ace att eta gtc aga aat gaa aac ate aaa tta aat gaa ctt gca cct 
Thr He Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 

530 535 540 



1632 



t 



gta aag cct cga cag age eta ace etc agt tea act ttc acc aat aaa 
Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 

545 550 555 560 



1680 



gag get etc ctt gat gtt gat tec agt cca gag gga tct ggg act gaa 
Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 

565 570 575 



1728 



gat aac tta caa tga 
Asp Asn Leu Gin 
580 



1743 



<210> 4 
<211> 580 
<212> PRT 
<213> Rat 

<400> 4 

Met Pro Phe His Val Glu Gly Leu Val Ala He He Leu Phe Tyr Leu 
15 10 15 
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Leu He Phe Leu Val Gly He Trp Ala Ala Trp Lys Thr Lys Asn Ser 

20 25 30 

Gly Asn Ala Glu Glu Arg Ser Glu Ala lie lie Val Gly Gly Arg Asp 
35 40 45 



t 



He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 

Gly Gly Tyr lie Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 

65 70 75 80 



Gly Leu Ala Trp Ala Gin Ala Pro lie Gly Tyr Ser Leu Ser Leu He 

85 90 95 



Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 
100 105 HO 

Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 

115 120 125 



Leu Leu Phe lie Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 
130 135 140 

He Phe Ser Ala Leu Gly Ala Thr lie Ser Val He He Asp Val Asp 
145 150 155 160 



Val Asn He Ser Val He Val Ser Ala Leu lie Ala He Leu Tyr Thr 
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Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 

Phe Cys He Phe He Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 

195 200 205 

His Pro Ala Val Thr Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 

210 215 220 

Gin Ser Pro Trp Leu Gly Thr He Glu Ser Val Glu Val Tyr Thr Trp 

225 230 235 240 

Leu Asp Asn Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 

Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 

260 265 270 

Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 

275 280 285 

lie Cys He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 

290 295 300 

Tyr Gly Phe Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met He Leu 

305 310 315 320 
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Pro lie Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 

325 330 335 

Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser lie 

340 345 350 

Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 

Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 

370 375 380 

Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 

385 390 395 400 



Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He He 
405 410 415 



He Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 
420 425 430 

Tyr Gly Ala Val Ala Gly Tyr lie Phe Gly Leu Phe Leu Arg He Thr 
435 440 445 

Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 

450 455 460 

Tyr Tyr Pro Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 
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f 



t 



Thr Leu Ser Met Val Thr Ser Phe Phe Thr Asn He Cys Val Ser Tyr 
485 490 495 

Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 

500 505 510 

He Phe Asp Ala Val Val Ser Arg His Ser Glu Glu Asn Met Asp Lys 

515 520 525 

Thr He Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 

530 535 540 

Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 

545 550 555 560 



Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 

565 570 575 

Asp Asn Leu Gin 

580 



<210> 5 

<211> 1743 

<212> DNA 

<213> Homo sapiens 

<220> 

5 5 2000-3076028 



£ #5p 1 1 -3 6 8 9 9 1 £ 



<221> CDS 

<222> (1)..(1743) 

<400> 5 

atg get ttc cat gtg gaa gga ctg ata get ate ate gtg ttc tac ctt 48 
Met Ala Phe His Val Glu Gly Leu He Ala lie He Val Phe Tyr Leu 
15 10 15 

eta att ttg ctg gtt gga ata tgg get gee tgg aga ace aaa aac agt 96 
Leu He Leu Leu Val Gly He Trp Ala Ala Trp Arg Thr Lys Asn Ser 

20 25 30 

ggc age gca gaa gag cgc age gaa gee ate ata gtt ggt ggc cga gat 144 
Gly Ser Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 

35 40 45 



att ggt tta ttg gtt ggt gga ttt acc atg aca get ace tgg gtc gga 
He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 



192 



gga ggg tat ate aat ggc aca get gaa gca gtt tat gta cca ggt tat 240 

Gly Gly Tyr lie Asn Gly Thr Ala Glu Ala Val Tyr Val Pro Gly Tyr 

65 70 75 80 

ggc eta get tgg get cag gca cca att gga tat tct ctt agt ctg att 288 

Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu lie 

85 90 95 

tta ggt ggc ctg ttc ttt gca aaa cct atg cgt tea aag ggg tat gtg 336 
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m 



Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 
100 105 HO 



acc atg tta gac ccg ttt cag caa ate tat gga aaa cgc atg ggc gga 384 
Thr Met Leu Asp Pro Phe Gin Gin lie Tyr Gly Lys Arg Met Gly Gly 
115 120 125 

etc ctg ttt att cct gca ctg atg gga gaa atg ttc tgg get gca gca 432 
Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 
130 135 140 

att ttc tct get ttg gga gec acc ate age gtg ate ate gat gtg gat 480 
He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 

atg cac att tct gtc ate ate tct gca etc att gee act ctg tac aca 528 
Met His He Ser Val He He Ser Ala Leu He Ala Thr Leu Tyr Thr 

165 170 175 

ctg gtg gga ggg etc tat tct gtg gee tac act gat gtc gtt cag etc 576 
Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 

ttt tgc att ttt gta ggg ctg tgg ate age gtc ccc ttt gca ttg tea 624 
Phe Cys He Phe Val Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 

195 200 205 

cat cct gca gtc gca gac ate ggg ttc act get gtg cat gee aaa tac 672 
His Pro Ala Val Ala Asp lie Gly Phe Thr Ala Val His Ala Lys Tyr 
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220 



caa aag ccg tgg ctg gga act gtt gac tea tct gaa gtc tac tct tgg 
Gin Lys Pro Trp Leu Gly Thr Val Asp Ser Ser Glu Val Tyr Ser Trp 

225 230 235 240 



720 



ctt gat agt ttt ctg ttg ttg atg ctg ggt gga ate cca tgg caa gca 
Leu Asp Ser Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 



768 



tac ttt cag agg gtt etc tct tct tec tea gee ace tat get caa gtg 816 

Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 

260 265 270 

ctg tec ttc ctg gca get ttc ggg tgc ctg gtg atg gee ate cca gee 864 

Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala lie Pro Ala 

275 280 285 

ata etc att ggg gee att gga gca tea aca gac tgg aac cag act gca 912 

He Leu He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 

290 295 300 



tat ggg ctt cca gat ccc aag act aca gaa gag gca gac atg att tta 960 
Tyr Gly Leu Pro Asp Pro Lys Thr Thr Glu Glu Ala Asp Met lie Leu 

305 310 315 320 

cca att gtt ctg cag tat etc tgc cct gtg tat att tct ttc ttt ggt 1008 
Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 

325 330 335 
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ctt ggt gca gtt tct get get gtt atg tea tea gca gat tct tec ate 
Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 

340 345 350 



1056 



ttg tea gca agt tec atg ttt gca egg aac ate tac cag ctt tec ttc 
Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 



1104 



aga caa aat get teg gac aaa gaa ate gtt tgg gtt atg cga ate aca 
Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 

370 375 380 



1152 



gtg ttt gtg ttt gga gca tct gca aca gec atg gee ttg ctg acg aaa 
Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 

385 390 395 400 



1200 



act gtg tat ggg etc tgg tac etc agt tct gac ctt gtt tac ate gtt 
Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He Val 
405 410 415 



1248 



ate ttc ccc cag ctg ctt tgt gta etc ttt gtt aag gga ace aac ace 1296 
He Phe Pro Gin Leu Leu Cys Val Leu Phe Val Lys Gly Thr Asn Thr 
420 425 430 



tat ggg gee gtg gca ggt tat gtt tct ggc etc ttc ctg aga ata act 1344 
Tyr Gly Ala Val Ala Gly Tyr Val Ser Gly Leu Phe Leu Arg He Thr 
435 440 445 
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gga ggg gag cca tat ctg tat ctt cag ccc ttg ate ttc tac cct ggc 1392 
Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu lie Phe Tyr Pro Gly 

450 455 460 

tat tac cct gat gat aat ggt ata tat aat cag aaa ttt cca ttt aaa 1440 
Tyr Tyr Pro Asp Asp Asn Gly He Tyr Asn Gin Lys Phe Pro Phe Lys 
465 470 475 480 

aca tea ttc tta ace aac att tgc ate tec tat 1488 
Thr Ser Phe Leu Thr Asn lie Cys lie Ser Tyr 
490 495 



aca ctt gee atg gtt 
Thr Leu Ala Met Val 

485 



eta gee aag tat eta ttt gaa agt gga acc ttg cca cct aaa tta gat 1536 

Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 

500 505 510 

gta ttt gat get gtt gtt gca aga cac agt gaa gaa aac atg gat aag 1584 

Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 

515 520 525 



aca att ctt gtc aaa aat gaa aat att aaa tta gat gaa ctt gca ctt 1632 
Thr He Leu Val Lys Asn Glu Asn lie Lys Leu Asp Glu Leu Ala Leu 

530 535 540 



gtg aag cca cga cag age atg acc etc age tea act ttc acc aat aaa 1680 
Val Lys Pro Arg Gin Ser Met Thr Leu Ser Ser Thr Phe Thr Asn Lys 

545 550 555 560 



gag gee ttc ctt gat gtt gat tec agt cca gaa ggg tct ggg act gaa 1728 
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Glu Ala Phe Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 

565 570 575 



gat aat tta cag tga 
Asp Asn Leu Gin 

580 



1743 



<210> 6 
<211> 580 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Met Ala Phe His Val Glu Gly Leu He Ala He He Val Phe Tyr Leu 
15 10 15 

Leu He Leu Leu Val Gly lie Trp Ala Ala Trp Arg Thr Lys Asn Ser 

20 25 30 

Gly Ser Ala Glu Glu Arg Ser Glu Ala lie He Val Gly Gly Arg Asp 

35 40 45 

He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 

Gly Gly Tyr lie Asn Gly Thr Ala Glu Ala Val Tyr Val Pro Gly Tyr 

65 70 75 80 
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Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 

85 90 95 

Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 
100 105 HO 

Thr Met Leu Asp Pro Phe Gin Gin lie Tyr Gly Lys Arg Met Gly Gly 

115 120 125 

Leu Leu Phe lie Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 

130 135 140 

He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 

Met His He Ser Val He lie Ser Ala Leu He Ala Thr Leu Tyr Thr 
165 170 175 

Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 

Phe Cys He Phe Val Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 
195 200 205 

His Pro Ala Val Ala Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 

210 215 220 

Gin Lys Pro Trp Leu Gly Thr Val Asp Ser Ser Glu Val Tyr Ser Trp 

225 230 235 240 
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Leu Asp Ser Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 

Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 

260 265 270 

Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala He Pro Ala 

275 280 285 

He Leu He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 

290 295 300 

Tyr Gly Leu Pro Asp Pro Lys Thr Thr Glu Glu Ala Asp Met He Leu 

305 310 315 320 

Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 

325 330 335 

Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 

340 345 350 

Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 

Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 

370 375 380 

Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
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385 



390 



395 



400 



Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He Val 
405 410 415 

lie Phe Pro Gin Leu Leu Cys Val Leu Phe Val Lys Gly Thr Asn Thr 

420 425 430 

Tyr Gly Ala Val Ala Gly Tyr Val Ser Gly Leu Phe Leu Arg He Thr 

435 440 445 

Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 

450 455 460 

Tyr Tyr Pro Asp Asp Asn Gly lie Tyr Asn Gin Lys Phe Pro Phe Lys 
465 470 475 480 

Thr Leu Ala Met Val Thr Ser Phe Leu Thr Asn He Cys lie Ser Tyr 

485 490 495 

Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 

500 505 510 

Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 

515 520 525 



Thr He Leu Val Lys Asn Glu Asn He Lys Leu Asp Glu Leu Ala Leu 

530 535 540 
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Val Lys Pro Arg Gin Ser Met Thr Leu Set Ser Thr Phe Thr Asn Lys 

545 550 555 560 

Glu Ala Phe Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 

565 570 575 

Asp Asn Leu Gin 
580 



<210> 7 
<211> 1743 
<212> DNA 
<213> Mouse 

<220> 

<221> CDS 

<222> (1)..(1743) 

<400> 7 

atg tct ttc cac gta gaa gga ctg gta get att ate etc ttc tac etc 48 

Met Ser Phe His Val Glu Gly Leu Val Ala He lie Leu Phe Tyr Leu 
1 5 10 15 

ctt ata ttt ctg gtt gga ata tgg get gca tgg aaa ace aaa aac age 96 
Leu He Phe Leu Val Gly lie Trp Ala Ala Trp Lys Thr Lys Asn Ser 

20 25 30 

ggc aac cca gaa gag cac agt gaa gee ate ata gtc ggg ggc cgt gac 144 

6 5 ffll£# 2000-3076028 
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Gly Asn Pro Glu Glu His Ser Glu Ala He lie Val Gly Gly Arg Asp 

35 40 45 

att ggt ttg ttg gtt ggt ggt ttt acc atg aca gcc acc tgg gtt gga 192 
He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 

gga ggc tac ate aat ggg aca gca gaa gca gtg tat ggg cca ggt tgt 240 
Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 

65 70 75 80 

ggt eta get tgg get cag gca ccc att gga tat tct ctg agt eta att 288 
Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 

85 90 95 

tta ggt ggt ctg ttt ttt gcg aaa cct atg cgt tec aag gga tat gtg 336 
Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 
100 105 HO 

act atg tta gac cca ttt caa cag ate tat gga aag cgc atg ggt ggg 384 
Thr Met Leu Asp Pro Phe Gin Gin lie Tyr Gly Lys Arg Met Gly Gly 
115 120 125 

ctg etc ttc ate cct gca ctg atg gga gag atg ttc tgg get gca gca 432 
Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 
130 135 140 

att ttc tct gca tta ggg gcc acc ate age gtg ate att gat gtg gat 480 
He Phe Ser Ala Leu Gly Ala Thr lie Ser Val lie He Asp Val Asp 

6 6 ffi!E4#2 000-3076028 
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ft 



145 



150 



155 



160 



gtg aac ata teg gtc att gtc tct gca etc att gee att ctt tat acc 528 
Val Asn He Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 
165 170 175 

eta gtg ggt ggg etc tac tct gtg gca tat act gat gtt gtc cag eta 576 
Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 

ttc tgc att ttt ata gga ctg tgg ate agt gtc cct ttt gec ctg tea 624 
Phe Cys He Phe He Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 

195 200 205 

cat cct gca gtc acc gac ate gga ttc aca get gtg cat get aaa tac 672 
His Pro Ala Val Thr Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 
210 215 220 

cag agt ccc tgg ctg gga acc att gaa tea gtt gaa gtc tac acc tgg 720 
Gin Ser Pro Trp Leu Gly Thr He Glu Ser Val Glu Val Tyr Thr Trp 

225 230 235 240 

ctt gat aat ttt ctg tta ttg atg ctg ggt gga ate cca tgg caa gee 768 
Leu Asp Asn Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 



tac ttc cag agg gtc etc tct tea tec tea gec acc tat get cag gta 816 
Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 

260 265 270 
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ctg tec ttc ctg gca get ttt ggg tgc ctg gtg atg get eta ccc gee 864 
Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 

275 280 285 

ata tgc ata gga get att gga get tec aca gac tgg aac cag act gec 912 
He Cys He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 

290 295 300 

tac ggg tat cca gat ccc aag act aag gag gaa gca gac atg att etc 960 
Tyr Gly Tyr Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met lie Leu 

305 310 315 320 

ccg ate gtt ctg cag tac etc tgc cct gtg tac ate tec ttc ttt ggg 1008 
Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 

325 330 335 

ctt ggt get gtt tea get get gtc atg tec tea get gac teg tec ate 1056 
Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 

340 345 350 

ctg teg gcg agt tct atg ttt get egg aat ate tac cag ctt tec ttc 1104 
Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 

aga caa aat gca tea gac aag gaa att gtg tgg gtc atg agg ate act 1152 
Arg Gin Asn Ala Ser Asp Lys Glu lie Val Trp Val Met Arg He Thr 

370 375 380 
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II 



gtg ctt gtg ttc gga gca tct gca aca gcc atg get ttg ctg acg aag 
Val Leu Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 

385 390 395 400 



1200 



act gtg tat ggg etc tgg tac ctg age tct gac ctt gtc tac ate ate 1248 
Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He He 
405 410 415 

ate ttc cca cag ctg etc tgt gta etc ttc ate aaa gga acc aac act 1296 
lie Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 

420 425 430 



tat ggg gca gtt get ggt tat att ttt gga eta ttc ctg aga att act 
Tyr Gly Ala Val Ala Gly Tyr lie Phe Gly Leu Phe Leu Arg He Thr 

435 440 445 



1344 



gga gga gag cca tat eta tac ttg cag ccc tta ate ttc tac cct ggt 1392 
Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu lie Phe Tyr Pro Gly 
450 455 460 

tat tac tct gac aag aat ggt ata tac aat cag agg ttc cca ttt aaa 1440 
Tyr Tyr Ser Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 

act etc tec atg gtt acc tea ttc ttt acc aac att tgt gtt tct tat 1488 
Thr Leu Ser Met Val Thr Ser Phe Phe Thr Asn He Cys Val Ser Tyr 
485 490 495 



eta gcc aag tat eta ttt gaa agt gga acc ttg cct cca aaa tta gat 1536 
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Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 

500 505 510 

gta ttt gat get gtt gtc gca agg cac agt gaa gag aac atg gac aag 1584 
Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 

515 520 525 

acc att eta gtc aga aat gaa aat ate aaa tta aat gaa ctt gca cct 1632 
Thr He Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 

530 535 540 

gtg aaa cct egg cag age eta acc etc agt tea act ttc acc aat aag 1680 
Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 

545 550 555 560 

gag gee etc ctt gat gtt gat tec agt ccg gag ggg tct ggg act gaa 1728 
Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 

565 570 575 



gat aac tta caa tga 
Asp Asn Leu Gin 

580 



1743 



<210> 8 
<211> 580 
<212> PRT 
<213> Mouse 



miE#2 000-307 6 0 28 
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<400> 8 

Met Ser Phe His Val Glu Gly Leu Val Ala He He Leu Phe Tyr Leu 
1 5 io 15 



Leu He Phe Leu Val Gly He Trp Ala Ala Trp Lys Thr Lys Asn Ser 

20 25 30 

Gly Asn Pro Glu Glu His Ser Glu Ala He He Val Gly Gly Arg Asp 

35 40 45 

He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 



Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 

65 70 75 80 

Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 

85 90 95 

Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 
100 105 HO 

Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 

H5 120 125 

Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 

130 135 140 



He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
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145 150 155 160 

Val Asn lie Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 

165 170 175 

Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 

180 185 190 

Phe Cys lie Phe lie Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 

195 200 205 

His Pro Ala Val Thr Asp lie Gly Phe Thr Ala Val His Ala Lys Tyr 

210 215 220 

Gin Ser Pro Trp Leu Gly Thr He Glu Ser Val Glu Val Tyr Thr Trp 

225 230 235 240 

Leu Asp Asn Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 

Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 

260 265 270 

Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 

275 280 285 

He Cys He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 

290 295 300 
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Tyr Gly Tyr Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met He Leu 

305 310 315 320 

Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr lie Ser Phe Phe Gly 

325 330 335 

Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 

340 345 350 

Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 

Arg Gin Asn Ala Ser Asp Lys Glu lie Val Trp Val Met Arg He Thr 

370 375 380 

Val Leu Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 

385 390 395 400 

Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He He 
405 410 415 

He Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 
420 425 430 

Tyr Gly Ala Val Ala Gly Tyr He Phe Gly Leu Phe Leu Arg He Thr 
435 440 445 



Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 
450 455 460 
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Tyr Tyr Ser Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 

Thr Leu Ser Met Val Thr Ser Phe Phe Thr Asn He Cys Val Ser Tyr 
485 490 495 

Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 

500 505 510 

Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 

515 520 525 

Thr He Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 

530 535 540 

Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 

545 550 555 560 

Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 

565 570 575 

Asp Asn Leu Gin 
580 



ran 
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*$&m<DB&cho- 1 (C48D1.3 cRNA) * fr&TkZ&A LfcY V V JlV* if 
^nm»fflffi<D [ 3 H] ^V><D1$LV&fr%i$k$:B-tmT*%>2> 0 
[02] 

*$£m<Dm&cho- 1 (C48D1.3 cRNA) £ ■ftitTkZ&A LfcT ~7 V ilV * if 

0-e&3 o 

[03] 

*»Mcho-l (C48D1.3 cRNA) £ fett7K£&Abfe7^ U iJV * if 
[04] 

[05] 

<*A © t^fti© cho-l : : gf p £ ^ L T V ^ <Z> £ f 0 T* 

[06] 



[07] 
[08] 

[09] 

^m&^v vmzisn ^,cut itB^m^aO) 'm situ /\>f :7y ^>ft*-i/3 
>iH*f©^%:^t-07?$> -5 . 
[01 0] 

*^OfSllCfcW$CHTl|K^It©in situ A>f #Vlf-*/ 3 y& 



7 5 
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[011] 

[ 3 H] 3U >©Jfcy&#©5^£^0T-&£„ 
[01 2] 

[013] 

#HSWtf)CHT 1 0HC 3 tCfcSnV >#y&#©|HW©*£*&33^BT*&5 

o 

[014] 

*I§W©CHT 1©N a + &ZfCl~&&mz£&ziVyJ&*)&&<DU$k%:7F'? 
0T*&3o 

[01 5] 

#|gt?!(Z>CHT 1 c DNA&£V^£/<?#-p c DN A 3 . 1 £^*l^*l#A 
IfcCOS 7MflS^e>SISgLfc^© [ 3 H] HC3^^^t0t*feS o 
[016] 

*5§m§CDCHT 1 c DNA&SV^i^* - p c DNA 3. 1 fc-etl-^^A 
IfcCOS 70JB^e>W«LfcK'S©4tMfl5 [ 3 H] HC3^©|§W©^ 

[01 7] 

*|6^CDHC3, nU> (Cho) , Ti2^;i/ny> (A c h) K <fc5#M» 
[ 3 H] HC3^0li©^S^tit^S. 
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[04] 

CHTl 
cht-1 

CHTl 
cht-1 

CHTl 
cht-1 

CHTl 
cht-1 

CHTl 
cht-1 

CHTl 
cht-1 

CHTl 
cht-1 

CHTl 
cht-1 

CHTl 
cht-1 

CHTl 
cht-1 



MPFHVEl 
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|<8lJ^IK^L^PRQs|rLSSTr^P^VD|sPEGSG5|D|LQ 
5#s|--lB«B^GTPAF#PNQQP^H!liPYiDQSYYS 
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[05] 




DB3 

[06] 

, rCHT1 

I — CHO-1 (51%) 

, rbSNSTI (25%) 

I rSGLTI (26%) 

I hSMITI (24%) 

. putP (25%) 

I panF (23%) 

. rNIS (20%) 

— rSMVT(22%) 
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[08] 
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[013] 




-log[HC-3] (M) 



8 



ffifE4# 2000-3076028 



• 



11-3689 



t 



1 4] 



2.5 




NaCI LiCI KCI RbCI NaBr NaF Nal 
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100 




II 



PCDNA3.1 pcDNACHTI 
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0.06 r 




4 0 



Free [ 3 H]HC-3(nM) 



[01 7] 




Q. . 20 l . . ■ 1 ' 1 1 

CO 10 9876543 

-!og[Competitor] (M) 
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ftifen- Ft- ti h mm l r^nm^n v >b?> 

IM&^m m& (C elegans) <D? J AgBJff^ ^$1$ ft* N a + flc#£ h 

-©cDNA (cho-l) feHjIU 3©cDNAi:©jeilBB^r©ffiHftt€:||*K: 
9y F*«*65y h*«»tt3y > h5>XsK-*-CD c DNA (CHT1) 
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